Inhibition of electrochemically controlled bioluminescence of bacterial luciferase by n-alkyl alcohols.
An electrochemical system has been developed in order to assay the effect of hydrophobic molecules on the bioluminescence of bacterial luciferase (BL). The inhibition of BL luminescence by the long-chain n-alkyl alcohol has been examined using this system. The 1-heptanol, 1-octanol, 1-nonanol, 1-decanol, 1-undecanol and 1-dodecanol inhibited the BL reaction in a dose-dependent manner. The IC(50) value, that is, the inhibitor concentration required to decrease the luminescence intensity by half, of these alcohols decreased with increasing the alkyl chain-length of the alcohols. In contrast, the shorter chain 1-hexanol did not inhibit the BL luminescence at all in the examined concentration range. These results indicate that the molecular size and hydrophobicity of the n-alkyl alcohol are the key factors to the inhibitory potency of the BL reaction. The IC(50) values are in agreement with values obtained for the bioluminescence of the firefly luciferase system. The proposed electrochemical BL luminescence system will be used for an inhibitory assay of hydrophobic drugs, such as general anesthetics on protein functions.